The impact of supplemental Zinc on Amylase -Glucose -Insulin regulation were studied in 15 numbers of weanling pigs 87.50 percent Hampshire (Hampshire X Meghalaya local) weaned at 60 days of age, apparently healthy with uniform body weight (10.60 to 10.70 kg) were selected for the experiment and were randomly allocated into 3 treatment groups viz. Group A (100ppm Zn ) as per the recommendation of NRC (1998) which was considered as control, B (200ppm Zn) and C (300ppm Zn) comprising 5 weanling pigs in each group. The experiment was conducted for a period of 4 months (2 to 6 months of age). The body weight gain (BWG) was measured and serum sample were collected at fortnightly interval from 2 to 6 months of age. The BWG, serum zinc concentration, amylase activity and insulin concentration was found significantly (P<0.01) higher in group C followed by B whereas the lowest was in group A at the end of the experiment (6 month of age). Significantly (P<0.01) highest serum glucose concentration was observed in A group whereas, lowest was in C group. The variations in response to dietary supplemental zinc among treatments could be related to the stimulation of Amylase -Glucose -insulin pathway by dietary zinc supplementation to enhance the body weight.
Introduction
The multifaceted mineral's domine has impressed the scientists worldwide to go for investigation on its application prospects to boost up annual production. Minerals play an important role in metabolism of protein, fat and carbohydrate and are also important constituents of chromosome, enzymes, nerves, blood, skeleton, hair and milk etc. (Carlson and Boren, 2001) . Zinc is one among the trace minerals which play significant roles in various physiological functions supporting life (Yousef, 2002) as it controls about 1000 metaloenzymes in the body (Pralluf, 2005) . To accomplish the normal body functions, adequate level of dietary zinc is essential (Azizzadeh et. al., 2005; Chauhan et. al., 2006) . The dietary requirement of zinc in porcine may be more due to the fact that, pig has the ability to grow faster, attain early puberty, produces larger litter size at a time with shorter inter-furrowing interval and give birth to larger number of offspring during the life time (Carlson and Boren, 2001 ). Many researchers (Heugten et. al., 2003; Martinez et. al.,2005; Kumar et. al.,2006) believed that the dietary requirement of zinc might be higher in pig than the NRC,1998 recommendation. North Easter region of India is no exception as its soil and water iron concentration is very high which one of the competitive antagonists of zinc is. This experiment was designed with the hypothesis that dietary supplementation of zinc higher than NRC recommendation could make more zinc available for various bodily functions along with it trigger the Amylase -Glucose -Insulin pathway to enhance the body weight. Thus the objective of this study were to determine the possible effects of dietary zinc on BWG, serum zinc, amylase, glucose and insulin in weanling pig.
Material and Methods
The research was conducted at the pig farm of the Division of Animal Production, ICAR Research Complex for North Eastern Hill Region, Umiam, Barapani, Meghalaya and in the Department of Veterinary Physiology, College of Veterinary Science, Assam Agricultural University, Khanapara, Guwahati -781 022, Assam. The pig farm, where the animals were maintained is located at 25º 41'21''N latitude and 91º 55'25''E longitude at an altitude of 1010msl. The agro climatic zone classified for the place is within the subtropical hill agro ecological zone. The maximum and minimum temperature normally ranges from 20.9 to 27.4º C and from 6.7 to 18.1ºC, respectively. The mean annual rainfall was 2399.8 mm with relative humidity between 85 percent and 59 percent. Fifteen weanling pigs 87.50 percent Hampshire (Hampshire X Meghalaya local) weaned at 60 days of age, apparently healthy with uniform body weight were selected for the experiment and were randomly allocated into 3 treatment groups viz. Group A, B and C with 5 in each group. The supplementation was done as follows: Group A= 100ppm Zn; NRC (1998) recommended which was considered as control, Group B =200ppm Zn and Group C =300ppm Zn. The experimental animals were kept under intensive system of rearing as per standard farm managemental practices. The experiment was conducted for the period of 4 months (2 to 6 months of age).
Body weights of the experimental pig were recorded from two (2) months of age at fortnightly interval till attainment of six (6) months of age before feeding between 8-10 AM. Blood samples of the individual experimental pig were collected from 2 months of age at fortnightly interval till attainment of 6 months of age from the anterior vena cava. Licensed Under Creative Commons Attribution CC BY samples were processed as per the method described by Fick, et al. (1979) and estimated with the help of Atomic Absorption Spectrophotometer (AAS), GBC 932AA. The serum amylase activity and glucose concentration were estimated using the Rotor-Comprehensive Diagnostic Profile for Veterinary use in "Vetscan" manufactured by Abaxis. Serum insulin was estimated by using ELISA (E nzyme-Linked-Immunosorbant Assay) kits supplied by RayBio. The significant differences of values for different parameters studied were assessed by the test of analysis of variance, while the critical difference test was performed to evaluate the significant difference among the groups. All the above calculations were carried out using SPSS softwere version 11.5.
Result and Discussion
As presented in Fig.1 the significant highest (P<0.01) BWG at 6 months of age was recorded in group C (54.00 ± 0. The initial serum amylase activities (Mean ± SE) at 2 month of age in A,B and C groups were recorded as 1390.00 ± 15.21, 1397.00 ± 10.81 and 1423.00 ± 17.76, U/L respectively and at 6 month of age in A, B and C group were recorded as 1499.00 ± 17.69, 2274.00 ± 114.59 and 2848.00 ± 81.84 U/L respectively. Significantly (P<0.01) higher serum amylase activities were found in group C than that of the control and the lowest activity was in A group (control). The primary source of amylase is the parotid salivary gland and centroacinar cells of the pancreatic gland. This enzyme is responsible for hydrolyzing the polymer of glucose unit at position 1, 6, α -linkage resulting in liberation of maltose and glucose. In the present study, it was observed that serum amylase activity increased with the advancement of age. This might be due to the fact that, with advancement of age there was increased in the intake of carbohydrate along with other nutrients which, might stimulated the parotid gland as well as the pancreatic gland to secrete more amylase. Earlier Akuzawa (1992) also observed similar increased trend in serum amylase activities along with advancement of age in pigs.
Present study also showed that, the serum amylase activity increased progressively as the concentration of supplemental zinc increases. There is evidence in support of this finding that zinc has a stimulatory affect of Gustin and carbonic anhydrase enzymes (Berger, 2002) The highest serum glucose concentration was attained in group A whereas the lowest concentration was in group C. Table 1 showed an increasing in serum glucose concentration within the group in first fortnight from 2 months to 2.5 months of age then, a definite decreasing trend from 3 to 6 months of age was recorded
The serum glucose ranged between 80-120 mg/100ml (Dukes, 1996) whereas, Eveleth and Eveleth (1935) reported the normal level of blood glucose concentration of pig as 65-95 mg/100ml of blood. The Present finding revealed that the serum glucose concentration ranged between 65.74 -100.76 mg/100ml. There was an increase in the serum glucose concentration within the groups from 2 month to 2.5 months of age then; a definite declining trend from 3 months to 6 month of age was recorded. The initial increasing trend of serum glucose concentration within the groups in first fortnight from 2 month to 2.5 months of age may be attributed to the stimulation of the carbohydrate metabolism due to supplementation of dietary Zinc. There were various zinc dependent enzymes related to carbohydrate metabolism such as lactase, maltase and sucrase of small intestine (Hedemann et al., 2006) . Azizzadeh et al., (2005) also reported that zinc supplementation in the diet reduces the serum glucose concentration.
The initial serum insulin concentration (Mean ± SE) at 2 month of age in A, B and C groups were recorded as 0.83 ± 0.019, 0.82 ±0.018 and 0.81 ± 0.013 µIU/ml respectively and at 6 month of age in A, B and C group were recorded as 1.12 ± 0.015, 1.51 ± 0.047 and 1.77 ± 0.019 µIU/ml respectively. Significantly (P<0.01) higher serum insulin concentration was found in group C and the lowest was in group A (control).This might be due to the fact that insulin molecules are assembled in a hexamer and the zinc ion holding it together (Derewenda et al., 1989) 
Conclusion
Higher dietary supplemental zinc (200ppm:20ppm; 300ppm:30ppm) than that of the NRC (1998) recommendation from 2 to 6 months of age increased the serum zinc concentration which stimulates to increase the amylase activity. More in amylase activities will in turn increase carbohydrate digestion and make more glucose available. Since zinc has a profound effect in elevating the insulin concentration by stimulating insulin signaling pathway, ultimately increased use of the available glucose for cellular activities and reduces the serum glucose concentration which might be a major cause of growth promoting affect of zinc. Further it concludes that zinc regulates the Amylase-Glucose-insulin interrelionship for enhancement of growth performances in weanling pig. Mean bearing similar superscript in a row for each parameter do not differ significantly.
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